esp@cenet document view 




http://v3.espacenetxoinZi£xtdoc?DB=EPODOC&IDX=JP725230Q&F=0 




ANTIGEN FUSED PROTEIN FROM DUCK HEPATITIS VIRUS AND HUMAN HEPATITIS VIRUS AND ITS 
PRODUCTION 



Patent number: 
Publication date: 
Inventor: 



JP7252300 



1995-10-03 



OKAMOTO HIROAKI 



Applicant: 



IMMUNO JAPAN KK 



Classification: 
- international: 



C07K14M2; C07K16M8; C07K19/00; C12N7/02; C12N15M9; G01N33/S69; G01 N33/S 76; C07K1 4/005; C07K16/08; C07K19/00; C12N7/02; C12N15/09; 
G01N33/569; G01N33/576; (IPC1-7): C07K19/00; C07K14/02; C07K16/08; C12N7/02; C12N15/0U; G01N33/569; G01N33/576 



- european: 
Application number: 
Priority number(s): 



JP 199400791 81 19940311 



JP19940079181 19940311. 



Report a data error here 



Abstract of JP7252300 

PURPOSE:To obtain a new substance with the core protein as the main constituent inert to human hepatitis virus antibody while having high antigen specificity only to the 
proteins derived from alien genes, thus useful as a human hepatitis virus antibody test reagent, etc. CONSTITUTION This fused protein is obtained by incorporating host 
cell with a recombinant gene produced by linking a human hepatitis virus gene into the core antigen gene of duck hepatitis B virus(DHBV). Specifically, this fused protein 
can be obtained by the following processes: the DHBV antigen gene obtained from DHBV positive serum is amplified and then treated with a restriction enzyme, and the 
resultant gene is inserted into a plasmid vector to obtain a manifestation vector having multicloning site; subsequently, a human hepatitis B virus(human HBV) antigen 
gene treated with a restriction enzyme after amplification is inserted into said multicloning site to obtain a manifestation vector for manifesting the human HBV antigen 
gene, and finally, this vector is transfected into a host cell such as Escherichia coli followed by making the host cells produce the aimed protein. 
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NOYCES* 

JPO and KCIPX are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

This inventions are invention of the fusion protein which connected and created Homo sapiens hepatitis 
virogene to this using the expression vector containing a duck hepatitis B virus (it is called "DHBV* for shor 
below) core antigen (it is called "DHBc antigen" for short below) gene and which rearranges, introduces a 
" gene into a host cell, is made to discover this, and is obtained, invention of the manufacture approach, and 
invention about the obtained utilization of a fusion protein. 
[0002] 

[Description of the Prior Art] 

The hepatitis viral antigen has been used as a vaccine or an ingredient of a viral hepatitis diagnostic drug 
from the former. There were what used the virus itself, a thing of a virus which refined the constituent and 
was separated in part, a synthetic peptide which adopted some amino acid sequences of a viral antigen, 
protein which made the recombination object of virogene discover further in this. 
[0003] 

However, when refining the virus itself and its constituent and using this as an antigen, since a virus 
infection patient's blood had to be used as an ingredient, there is a problem in adequate supply of an 
ingredient, the time and effort of recovery, etc., and not escaping anxiety at the point of safety further, eithe 
was pointed out. ' - , 

On the other hand, when a synthetic peptide was used, only by imitation of the secondary structure, 
antigenic [ originating in the spacial configuration of an antigen ] could not be acquired, but there was a 
problem that antigenic [ which was expected ] was not acquired. 
[0004] 

On the other hand, since the anxiety about safety is also low while large quantity manufacture is possible 
and being able to expect adequate supply when [ which included virogene in host cytogene, was made to 
discover this, and was manufactured ] rearranging and using body antigenic proteins, the example using 
the various manifestation systems using various cells is reported. 

However, when using a recombination object, being unable to build an antigen-specific spacial 
configuration [ manifestation protein ] depending on the class of antigen or the class of host cell, 
consequently fully not demonstrating immunogenicity or antigenic is pointed out. For this reason, the thing 
which wish to be discovered and for which a manifestation system is examined and chosen for every 
antigen was required. Furthermore, when an antigen independent was discovered, and it was an antigen 
with comparatively small molecular weight, there was a problem that purification separation became 
difficult 
[0005] 

A Homo sapiens, hepatitis B virus (it is called "HBV" for short below) core antigen (it is called "HBc antigen" 
for short below) gene can insert and connect other foreign genes, and can introduce them into the amino- 
group one end, carboxyl group one end, or the mid-position at a host cell using a suitable vector. The HBc 
antigen which could discover simultaneously HBc antigen protein and foreign gene origin protein by this, 
and was discovered forms the particle which consists of core protein, and since it is discovered in the form 
expressed on the front face, the protein of the foreign gene origin is useful as support which carries out 
purification separation of the antigen. Moreover, it becomes possible to consider as the system of 
measurement using **** which can discover many epitopes on a particle front face, and the monoclonal 
antibody combined only with a single epitope. It is known that it is suitable as a connection gene in the case 
of the installation to the vector of a foreign gene from these things. 
[0006] 

[Problem(s) to be Solved by the Invention] 
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"As mentioned above, although the HBc antigen gene had the property which was excellent as a connectioi 
gene for vector installation of a foreign gene, however since the Homo sapiens HBc antigen itself which is 
discovered and forms a particle had antigenic when a Homo sapiens HBc antigen gene v;as used, it was 
not applicable to the diagnosis of an animal with the HBc antigen which has decussation nature with Homo 
sapiens or Homo sapiens. For this reason, by discovering foreign gene manifestation protein without cross 
reaction nature with a Homo sapiens HBc antigen on a core particle front face, while purification separatior 
was easy, having developed the manifestation system which can build the system of measurement using a 
monoclonal antibody was expected. 

_|0007] - „ 

[The means for interpreting a technical problem] 

The result of having advanced development research of an available fusion protein manifestation system 
also to the diagnosis of an animal with the HBc antigen with which this invention person has decussation 
• nature with Homo sapiens or Homo sapiens, From having the gene sequence to which a DHBc antigen 
does not have cross reaction nature with a Homo sapiens HBc antigen, and does not exist in the gene 
sequence at a Homo sapiens HBc antigen gene A header and this invention were completed for it being 
possible to discover the various fusion proteins suitable for the above-mentioned object by using a DHBc 

arrtigen .gene. " ~ — 

[0008]' ~ ~ 

this invention person removes the staging area of a DHBc antigen gene from this knowledge. To this field, i 
Hopno sa piens HB e antigen gene, a Homo sapiens HBVx gene, a Homo sapiens HBV pre core gene, 
ft/arious foreigirgenes( such as a Homo sapiens HBV pre S1 antigen gene and a Homo sapiens HBV pre 
S2 antigen gene, are inserted. It rearranged, the body gene was created and the fusion protein which 
becomes from the cbnnectecTDHBc antigen which was made to introduce and discover and was obtained, 
and foreign gene protein at a **** cell, its manufacture approach, and invention about the utilization were 
completed. 
[0009] 

It is suitable for a DHBc antigen gene to use what removed the staging area between the bases from the 
262nd base to the 376th at this invention. . . . , .i ; 

[001 OJ 

It will be as follows if the fusion protein of this invention, its manufacture approach, and utilization are 
explained generally. 

DHBV which carried out cloning from the DHBV positivity blood serum DNA is used as mold and a DHBV 
antigen gene is amplified by the gene amplification method (it is called "PCR" for short below) using a 
nucleotide primer. 

As a suitable nucleotide primer, it is shown in the array number 1 thru/or 4. 
[001 1] 

DHBV used as an expression vector by this invention is the DNA virus discovered from the Beijing duck, 
and was reported by Mason and others in 1980 (Mason, W.S.etal.Joumal of Virology.36). 
DHBV is similar with Homo sapiens HBV at the point which makes liver the field of main growth, and is 
named a "HEPADONA virus" generically with a whistle pig hepatitis virus (WHV), a ground squirrel hepatitis 
vims (GSHV), and Homo sapiens HBV. 

Although, as for the fundamental structure of a gene, the morphological description of virion, etc., the four 
above-mentioned sorts of HEPADONA viruses are well similar, only 40% or less of homology has DHBV 
Homo sapiens HBV and WHV whose homology of a DNA sequence has the virus of mammalian, and 
whose GSHV are the viruses of birds to 60 - 70% of homology being seen mutually to Homo sapiens HBV. 
The core region used for this invention consists of 262 amino acid by DHBV to Homo sapiens HBV and 
WHV and GSHV consisting of 1 83-1 88 amino acid. 
[0012] 

In this invention, although a Homo sapiens hepatitis virus is connected in the core antigen gene of a DHBV 
virus, as a core antigen gene of the DHBV virus to be used, the base sequence of No. 1-261 and the thing 
of No. 379-789 are desirable- Although the example of the array of No. 1-261 is shown in the array number 
17 and the example of the base sequence of No. 379-789 is shown in the array number 18, that to which 
the array had fluctuation by variation is also contained in this invention from the first. 
[0013] 

After processing the obtained magnification gene with the restriction enzyme of Ncol, EcoRI, Sail, and Pstl, 
pT which is a plasmid vector Ncol, the EcoRI part, and Sail of c99A t Insert in a Pstl part and it has the 1-87 
amino acid sequence of DHBc, and 127-263 amino acid sequence. 88-126 amino acid sequence is lacked 
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' and the expression vector pKA215 which has the multi-cloning part which becomes the above-mentioned 
lack part from the restriction enzyme part of EcoRl, Sad, Kpnl, Smal, BamHI, XbaJ, and Sail is obtained. 
[0014] 

On the other hand, after amplifying each antigen gene of Homo sapiens HBV using a unique primer and 
processing with the restriction enzyme of EcoRl and Sail, it inserts in EcoRl of the expression vector 
pKY21 5 which has a multi-cloning part, or the restriction enzyme part of Sail, and the expression vector for 
each antigen gene expression is created. 
[0015] 

Homo sapiens's HBV antigen gene,, an e antigeagene^xgeries,^ pre_S1 

antigen gene, a pre S2 antigen gene, etc. can be used. 

Although the array of these antigens gene is shown in the array number 12 thru/or 16, what had fluctuation 

in the array number based on the variation rate is contained in thi&jnventiaa _ 

Moreoverjhjs invent^isaEpticabteabout Homo sapiensjfiepatitis viruses other than B. mold, for example 

[0016] 

The obtained expression vector is transformed by the calcium chloride methodinJ£§cherichja coli 
(MC1061), and guides the manifestation of a fusion protein by IPTG of 1mM. Then, a harvest is carried out 
Escherichia coli is lysozyme-processed, is ultrasonicated, and carries out a bacteriolysis, and it refines by 
well-known approaches, such as ammonium sulfate precipitation, PEG precipitation, and a sucrose-density 
gradient-centrifugation separation method. 
[0017] 

Thing ****** which can discover a fusion protein as a vector used for expression vector construction of this 
invention by making yeast besides Escherichia coli, an animal culture tissue, etc. into host **** may be any. 
The restriction enzyme which suited the restriction enzyme part specific to an activity vector and the cloninc 
part at that time needs to be used. 
[0018] 

That the DNA technique in this invention and an HBV antigen manifestation technique should just use a 
well-known thing For example, about the former, it is Molecular Cloning, A Laboratory Manual The 2nd 
edition, Cold Spring Harbor Laboratory Press An approach given in 1989, the latter - Nature291 503- 506, 
1981, J.Virol.Methods, and 6 51- 70, 1986, and Gene 46 135- 141 and 1986 - Proc.Natl.Acad.Sci.USA 80 
A semi- place is carried out to an approach 1 and given in 1982 grade, and it can carry out. 
[0019] 

An introductory gene Is discovered and how [ any ] the target fusion : - ; e can be used for 

the method of transforming an expression vector to a host ce :• i T ' , rtion method, a 

calcium phosphate method, etc. as an example of the appro* ' 
[0020] 

The acquisition and culture of a cell strain which transformed v. . ... ,J -" ' " < Hg to the approach 
of a well-known approach, for example, Cytotechnology, 3 an , : . ^-y " " - <ps. A culture 
medium can use an usable thing for Escherichia coll, yeast, a ' v ; . . - v • ' * ) 

[0021] ' \:< 

A cell is separated from culture medium after culture, it can de c • ^ *~ hnique can be 

adopted as an approach of refining a fusion protein. After mea : . . r - ■ ' n obtains the 

fractionation which has a consistency more equivalent to an H. ' . :.~ ; * "than molecular 

weight for manifestation protein with a cane-sugar consistency >e performed by 

the enzyme immunosorbent assay method (it is called "ELISA" antibody to the 

protein in which a code is carried out by the target foreign gene pie. 
[0022] 

The fusion protein ofthis invention js applicable to ^the_ant|bpdy ^ mhu sapiens hepatitis 

Yii^ and^ used as an antTbody insp^tipn ^cpnfaTn 

[0023] 
[Function] 

The fusion protein ofthis invention is presumed to be discovered in the form United with the cor^r "particle 
fromlRe consistency Lg^lRepu'n^ 

Moreover, while reacting to the manifestation protein of the Homo sapiens hepatitis virogene which is ai£/ 
introduced foreign gene, it became clear that jhjLQpre protejn.which is the main constituent of a particle ^ficf 
riot'Fave resicflyijy^jth.a Homo sapiens hepatitis virus antibody. 

Therefore, since the fusion protein of this invention is ****(ed) when it makes support the core particle which 
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' Consists of DHBc protein and the introductory gene antigen of the e antigen gene of HBV, x genes, a pre 
core antigen gene, a pre S1 antigen gene, a pre S2 antigen gene, and others is expressed on the particle 
front face, it has high antigenic specificity only in the protein of the introductory gene OFigiff; 
For this reason, the fusion protein of this invention can be effectively, used as antibody induction, support 

and a laboratory test medicine. — ...^ .. T ,, 

[0024] 

By this invention, the fusion protein which has high Homo sapiens HBe antigen singularity especially can bi 
obtained. That is, since it was the protein which the gene which carries out the code of the Homo sapiens 

- HBe-art igen-originatea in ^ _ 

sapiens HVc antigen, and has a different translation initiation site, it was a former very difficult activity that 

most amino acid sequences obtain an HBe antigen with high singularity identically for this reason. 

On the other hand, in this invention, the DHBc antigen gene which does not have reactivity is used with a 

Homo sapiens HBe antibody as an HBe antigen gene. For this reason, a fusion protein with high Homo 

sapiens HBe antigen singularity is obtained. 

10025] 

[Example] 

. (Example 1) 

The oligonucleotide primer which has the array of the array numbers 5 and 6 in the case of the construction 

(1) Homo-sapiens HBe antigen gene of DHBc / Homo sapiens HBV gene expression vector is used, and it 
is cloning HBV. Homo sapiens HBe antigen ****** which includes the field between No. 2347 from the 
Homo sapiens HBV gene base sequence 1814 by using DNA (pNDR260) as mold was amplified. It 
processed with the restriction enzyme (EcoRI) after magnification, it inserted in the EcoRI part of pYA215 
which is a fusion protein expression vector, and the Homo sapiens HBe antigen fusion protein expression 
vector pYA296 was created ( drawing 1 a). 

[0026] 

(2) Use the oligonucleotide primer which has the array of the array numbers 7 and 8 in the case of a Homo 
sapiens pre S1 antigen gene, and it is cloning HBV. The Homo sapiens pre S1 antigen gene which includes 
the field between No. 3204 from the Homo sapiens HBV gene base sequence 2848 by using DNA 
(pNDR260) as mold was amplified. It processed with restriction enzymes EcoRI and Sail after 
magnification, it inserted in EcoRI and the Sail part of pYA215 which are a fusion protein expression vector, 
and the Homo sapiens pre SI fusion protein expression vector pYA301 was created ( drawing 1 b). 

[0027] 

(3) Use the oligonucleotide primer which has the array of the array numbers 9 and 10 in the case of a 
Homo sapiens HBx gene, and it is cloning HBV. The Homo sapiens HBx gene which includes the field 
between No. lS32Tfrt>m the Homo sapiens HBV gene base sequence 1374 by using DNA (pNDR260) as 
mold was amplified. It processed with restriction enzymes EcoRI and Sail after magnification, it inserted in 
EcoRI and the Sail part of pYA215 which are a fusion protein expression vector, and the Homo sapiens 
HBx fusion protein expression vector pYA299 was created ( drawing 1 c). 

[0028] 

(4) Use the oligonucleotide primer which has the array of the array numbers 5 and 1 1 in the case of a 
Homo sapiens HBV pre core gene, and it is cloning HBV. The Homo sapiens HBV pre core gene which 
includes the field between N6: 1900 from the Homo sapiens HBV gene base sequence 1814 by using DNA 
(pNDR260) as mold was amplified. It processed with restriction enzymes EcoRI and Sail after 
magnification, it inserted in EcoRI and the Sail part of pYA215 which are a fusion protein expression vector, 
and the Homo sapiens HBV pre core fusion protein expression vector pYA297 was created ( drawing 1 d). 

(5) In the case of a Homo sapiens pre S2 antigen gene, it is cloning HBV. The Homo sapiens HBV pre core 
gene which includes the field between No. 154 from the Homo sapiens HBV gene base sequence 3205 by 
using DNA (pNDR260) as mold was amplified. It processed with the restriction enzymes EcoRI and Sail 
after magnification, it inserted in EcoRI and the Sail part of pYA215 which are a fusion protein expression 
vector, and the Homo sapiens HBV pre S2 fusion-protein expression vector pYA298 was created ( drawing 
1 e). 

A restriction enzyme is Boehringer. A DNA ligase and FOFATAZE used the thing of TAKARA SHUZO CO., 
LTD. for the thing of Mannheim (Germany), NEB (United States), and TAKARA SHUZO CO., LTD. 
[0029] 
(Example 2) 

the expression vectors pYA296 and pYA301 obtained in a manifestation and the purification example 1 of 
DHBc / Homo sapiens HBV fusion protein, pYA299pYA297, or pYA298 - Escherichia coli MC 1061 



Page 5 of 1 



(Stratagene -) After introducing into the United States and cultivating 1 night, the 1/100 amount was move 
to new culture medium (NB culture medium and EIKEN CHEMICAL CO., LTD.), and it cultivated for 2 to 3 
hours, and IPTG (Nova) was added by 1mM t it cultivated for further 4 to 16 hours, and introductory gene 
expression was guided. Afterculture termination, the harvest was carried out and lysozyme processing wa: 
performed. Lysozyme processing is 50mM glucose and 10mM. EDTA, 25mM After the amount of 
bacteriolysises having added Tris-HCI (pH8.0) and a lysozyme 4mg/ml (Seikagaku: Lysozyme, Egg white) 
solution about 10 times, suspending them and leaving it in a room temperature for 30 minutes, at-long- 
intervals alignment separation was carried out in 10,Q00rpm for 20 minutes. It is 2% after centrifugal 
separation and to settlings. NP4Q, 1mM PMSF r 0vt%NaN340mM-Trls-HCI (pH&OV 1 mM EDTA was stirrec- 
at4 degrees C 10 times ****** and overnight 
[0030] 

Then, in addition, the stirring reaction of the DNase (the product made from Boehringer Mannheim: DNase 
I, Gradell) was carried out for room temperature 1 hour so that it might become the 10microg [/ml ] last 
concentration, and DNA was cut 1mM after obtaining precipitation by 10,000rpm and the centrifugal 
separation for 20 minutes The buffer solution of EDTA was ******(ed) and ultrasonicated about 10 times. 
Sonication is Branson. Sonic Power Sonifier of Co. model 350 is used and it is Micro. It carried out for 5 
♦ minutes on condition that tip, an output 7, and duty50%. Furthermore, centrifugal separation of 10,000rpm 
was performed for 20 minutes, the supernatant liquid in which the point carried out DNase processing was 
added to the obtained supernatant liquid, and it was made one. The ammonium sulfate was added to this 
supernatant liquid, and ammonium-sulfate-fractionation precipitation was obtained 35%. Polyethylene- 
glycol precipitation is performed 10 more%, and they are 50 mMTris-HCI (pH 7.5), 0.9%NaCI, and 1mM. 
After melting to the PMSF and 0.1%NaN3 buffer solution, multistory [ pf 7nri! of cane sugars and the 10ml 01 
the 40% cane sugars ] is carried out 60%, and it is BeckmariW.^ifh £>W2S rotor, centrifugal separation was 
carried out at 26,000rpm and 4 degrees C for 16 hours, fractionation of every 1ml was earned out, and it 
considered as the fusion protein sample. 
[0031] 
(Example 3) 

The antigenic specificity of DHBc / Homo sapiens HBe fusion protein was checked using the various-kinds 
and Homo sapiens HBV antibody according to the following approach. 

After making DHBc / Homo sapiens HBe fusion protein react to the container which carried out the solid 
phase of various kinds of anti-Homo sapiens HBe antibodies or the anti-Homo sapiens HBe antibody, 
various kinds of anti-Homo sapiens HBe antibodies or anti-Homo sapiens HBe antibody which carried out 
enzyme labeling was made to react Three sorts, a monoclonal antibody 904 (a), 905 (b), and C 71-1 7, 
were used as an anti-Homo sapiens HBe antibody, and two sorts of monoclonal antibodies 3105 (alpha) 
and 3120 (beta) were used as an anti-Homo sapiens HBe antibody. 

96 hole rnicroplate - each - after making the monoclonal antibody for solid phase (20microg/ml-PBS) add 
and stick to a well, 50micro of fusion protein solutions I was added, and it was made to react at a room 
temperature for 1 hour After having washed, adding each monoclonal antibody which carried out the HRP 
indicator and making it react for 1 hour in PBS (phosphate buffered saline) which contains Tween20 0.05%, 
OPD was added and the absorbance of 492nm was measured. 
[0032] 

Consequently, as shown in a table 1 , the fusion protein reacted only with the anti-Homo sapiens HBe 
antibody, and since the anti-Homo sapiens HBe antibody did not react, as for the DHBc protein which forms 
a core particle, it became clear that an anti-Homo sapiens HBe antibody did not react and did not affect the 
system of measurement using the specimen of the Homo sapiens origin. ...-->* i. ml 

[0033] 
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[0034] 

According to the approach of an example 3, sandwiches assay performed the antigenic check of the 
various fusion proteins of this invention using the following antibody, respectively. 

About DHBc / Homo sapiens HBx fusion protein, the monoclonal antibodies 9153 and 9190 which obtained 
as an antigen 17kD protein which cut down after SDS-polyacrylamide electrophoresis and a band, 
extracted Trp-x fusion manifestation protein, and was generated were used. 

-About- DHBe-/ Homo sapiens HB pce.corefusion .proMn,.ttae_^ 

antibody Pre-C5, Pre-C14, and the guinea pig to the synthetic peptide which has the amino acid sequence 
(amino acid sequence of a pre core region) which is equivalent to -1 from -1 1 at the time of making the 
methionine of HBc into the 1st was used. 

About DHBc/Homo sapiens HB pre S1 fusion protein, the monoclonal antibody T0606 to a synthetic peptide 
(it has an amino acid sequence equivalent to a base sequence 2848-3204) and the Dane particle were 
checked using the monoclonal antibody 6870 obtained by carrying out immunity. 
About DHBc/Homo sapiens HB pre S2 fusion protein, it checked using the ELISA kit for pre S2 antigen 
measurement of marketing which used the monoclonal antibody (incorporated company special immunity 

lab company make). . ...... 

Consequently, having antigenic [ to which any fusion protein originates in Homo sapiens HBV ] was 

checked. 
[0035] 

(Example 5) , ... 

The HBe antibody in a Homo sapiens blood serum was measured as follows using DHBc / Homo sapiens 

HBe fusion protein. 

96 hole microplate - each - after making the monoclonal antibody 904 (20microg/ml-PBS) for solid phase 
add and stick to a well, DHBc / 50micro of Homo sapiens HBe ftision protein solutions I were added, and it 
was made to react at a room temperature for 1 hour 0. It washed in PBS (phosphate buffered saline) which 
contains Tween20 05%. 50micro of 1 Homo sapiens blood serums I diluted with PBS containing the urea of 
M or 2M 100 times was added, and it was made to react at a room temperature for 1 hour. After having 
washed again, adding the rabbit origin anti-human IgG antibody of a HRP indicator and making it react at a 
room temperature for 1 hour, OPD was added and the absorbance of 492nm was measured. The HBe 
antibody of the same Homo sapiens blood serum specimen was measured using the commercial EIA kit for 
HBe antibody measurement "IMUNISU HBeAg/AbEIA", and the PHA kit for HBe antibody measurement 
"my eel HBeAg/Ab" (all are incorporated company special immunity lab company make) for the check of 

antigenic specificity. . ...... 

When the electropositive judgment in the measuring method using the fusion protein of this invention was 
set to OD 492>=0.5, it became clear that the existing kit, an EQC, or the detection sensitivity beyond it is 
shown, and it was checked that the approach of this invention is useful to the HBe antibody measurement 
in a Homo sapiens blood serum. 
[0036] 
[A table 2] 
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[0037] 

[Effect of the Invention] , . . . 

The core protein whjcb consists of DHgc prptein whose fusion protein of this invention is the main 
constituent of ^article^Pes hot Have reactivity With a Homo sapiens HBe antibody. For this reason, the 
fusion protein ^IcnWnTs^^^ of the foreign gene origin can be 

obtained When a Homo sapiens HBe unique gene is especially introduced as a foreign gene, the fusion 
protein which has high Homo sapiens HBe antigen singularity is obtained. 

For this reason the fusion protein of this invention can Defe ctively us ed as the raw material of an antigen, 
measurement reagent, or a sam&etfW&yj™^2^~& .wMwmMs.frtm™! highjl . 
^rebver7ecovery; separation, and purification of manifestation protein are easy for the fusion protein 
manufacturing method of this invention, and it is usually useful also as the manufacture approach of an 
antigen available also for the measuring method of a difficult antigen. [ of development of the system of 
measurement using a monoclonal antibody ] 
[0038] 

[Layout Table] 



Hage 9 ot 1 : 



ItfflOfiS : 2 9 

la^u : mt 

MfflnM® : S e n o ra i c DNA 
gig: ^v^HBV 



■ 

AACCCATGGA TATC A ATGCT TC TAG A GC C 
[00391 

• mmk : 2 

WM<n&% : 2 9 

IfiWIOSIf : «e n om i c DNA 



IE91I 

C A AG A ATTCC GGTGGAACAG GAGTAGTAG 
[00401 

: 3 

PiW^l: genomic DNA 



RBI 

CAAGTCGACG CTCATTTGAA AGCTTATGC 

[0041 1 

S9»J#% : 4 

ffi#<0*$ : 2 9 

£#l?>88i: S e n.om i c DNA 



AACCTGC AGT TATTTCCTAG GCGAGGGAG 
[0042] 



ld?d^$ : 2 7 

h^n^'-: rout 

BiJt^SS : 8 e n o m i c DNA 
&*: t M-iBV 

w : ~ _ ~ 

AACGAATTCA TGC A ACTTTT TCACCTA 

roo43i_ 

WM<?>&% : 3 0 

I£y!l«03?S : S e ft o m i c DNA 
jgiia: tbHBV 

AACGAATTCA AC A AC AGT AO TTTCCGOAAG 

[0044] 

KH«% : 7 

S?ifC0S$ : 3 0 

mam •. mm 

: genomic DNA 
SS: t l-HBV 

m 

ACGAATTCAT GGG AGGTTGG TCTTCCAAAC 




KJJ<0^$ : 2 9 

: am 

U^SIJS :genomic DNA 
jgjK: t hHBV 

AACGTCGACG GCCTGAGGAT GACTGTCTC 



[0046] 



m<?>M ■ 

S?|tf)p: genomic DNA 
SjK : t hH B V 

"i^f 

C A AG A ATT C A TGGCTGCTCG GGTGTGC 

[00471 

§2 Wp- : 1 0 
.Syi<O^S : 2 8 

: mmm am 

ffl^OWR ■ S e n o m i c DNA 
©St: bhHBV 

CAAGTCGACG GCAGAGGTGA AAAAGTTG 

[00481 

mm&^ .• 1 1 

liSJ9<J0S$ : 2 7 

gtfiJeoS : SSf 

ffi?WS: genomic DNA 
SIS: t hHBV 

KM 

AACGTCGACG CCCCAAAGCC ACCCAAG 
[00491 

: 1 2 
Mi59tf>«£ : 5 3 4 

li^toSS : c D N A to genomic RNA (HBe insert) 

ATGCAACTTT TTCACCTCTG CCTAATCATC TCATGTTCAT G7CCTACTGT 1CAAGCCTCC 60 

AAGCTGTGCC TTGGGTG6CT TTGGG6CATG GACATTGACC CGTATAAAGA ATTTGGAGCT 120 

TCTGTGGAGT TACTCTCTTT TT1GCCTTCT GACTTCTTTC CTTCTATTCG AGATCTCCTC 160 

6ACACCGCCT CT6CTCTGTA TCGGGAGGCC TTAGAGTCTC CGGAACATTG nCACCTCAC 240 

CATACAGCAC TCAGGCAAGC TATTCTGTGT TG6GGTGAGT TGATGAA1CT G6CCACC1GG 300 

BT66GAAGTA ATTTGGAAGA CCCAGCArtC AGGGAATTAG TAGTCAGCTA TGICAATGTT 360 

AATATGG6CC TAAAAATCAG ACAACTATTG TGGTTTCACA TTTCCTGTCT TACTTTTGGA 420 

AGAGAAACTG TTCTTGAGTA TTTGGTATCT TTTGGAGTGT GGAtTCGCAC TCCTCCAGCT 480 
TACAGACCAC CAAATGCCCC TATCTTATCA ACACTTCCGG AAACTACTGT T6TT 534 




Page 11 oft 



roo5ov 

ffl1<7)-&$ : 4 6 2 

mm : -*« 

lEyHCOSIS: cDNA to genomic RNA (HBx insert) 



ATGGCTGCTC GGGTGTGCTG CCAACTGGAT CCTTCGCGGG ACGTCCTTTG TCTACGTCCC 60 

GTCGGCGCTG AATCCCGCGG ACGACCCGTC TCGGGGCCGT TTGGGGCTCT ATCGTCCCCT 120 

TCTTCATCTG CCG7TCC6GC CGACCACGGG GCGCACCTCT CTTTACGCGG TCTCCCCGTC 180 

TGTGCCTTCT CATCTGCCGG ACCGTGrGCA CTTCGCTTCA CCTCTGCACG TCGCATGGAG 240 

" ACCACCGTGA ACGCCCACCA GGTCTTGCCC AAGGTCTTAC ATAAGAGGAC TCTTG6ACTC 300 

■" TCATCAATGT CAACGACCGA CCTTGAGGCA TACTTCAAA6 ACTGTTTGTT TAAGGACTGG 360 

GAG6A6TTG6 GGGAGGAGAT TAGGTTAAAG GTCTTTGTAC TAGGAGGCTG TAGGCATAAA 420 
TTGGTCTGTT CACCAGCACC ATGCAACTTT TTCACCTCTG CC 462 



: 8 7 

l^i: cDNA to genomic RNA (PreCore insert) 

ATGCAACTTT TTCACCTCTG CCTAATCATC TCATGTTCAT GTCCTACTGT TCAAGCCTCC 60 
AAGCTGTGCC TTGGGTGGCT TTG6GGC 87 



%!M0>g:2 : 3 5 7 

&<rm. ■ 

g^J«S3g : c D N A to genomic RNA [PreS1 insert) 

ATGGGAGGTT GGTCTTCCAA ACCTCGACAA GGCAT66GGA CGAATCTTTC TGTTCCCAAT 60 
CCICTGGGAT TTTTTCCCGA TCACCAGTTG GACCCTGCGT TC6GAGCCAA CTCAAACAAT 120 
CCAGATTGGG ACTTCAACCC CAACAAGGAT CACTGGCCAG A6GCAAATCA GGTAGGAGCG 180 
GGAGCATTCG 6GCCAGGGTT CACCCCACCA CACGGCGGTC TTTTGGGGTG GAGCCCTCAG 240 
GCTCA6G6CA TATTGACCAC AGTGCCAGCA 6CGCCTCCTC CTGCCTCCAC CAATCGGCAG 300 
TCAGGAAGAC AGCCTACTCC CATCTCTCCA CCTCTAAGAG ACAGTCATCC TCAGGCC 357 





[0053] 




Kage rz ot v 



[0050] 

few* ■ 1 3 

: 4 6 2 

gJjwSS: cDNA to genomic R\'A (H&x insert) 

" "ftTfiGCTeCTt ^TiBTGDTirCOaCTeB«T CCTTCGC666 'ACGTCCTTT(TTCTACGTCCC 60" 

• GTC6GCGCTG AATCCCOCGG ACGACCCGTC TC66GGCC6T TTGGGGCTCT ATCGTCCCCf 120 

. TCTTCATCTG CCGTTCCGGC CGACCACGGG GCGCACCTCT CTTTACGCG6 TCTCCCCGTC 1S0 

TGT6CCTTCT CATCTGCCGG ACCGTGIGCA CTTCGCTTCA CCTCTGCACG TCGCATGGAG 240 

ACCACCGTGA ACGCCCACCA GGTCTTGCCC AA6GTCTTAC ATAAGAGGAC TCTTGGACTC 300 

TCATCAATGT CAACGACCGA CCTTGAGGCA TACTTCAAAG ACTGTTTGTT TAAG6ACTGG 360 

GAGGAGTTGG 66GAGGAGAT TAGGTTAAAG GTCTTTGTAC TA6GAGGCTG TAGGCATAAA 420 
TTGGTCTGTT CACCAGCACC ATGCAACTTT TTCACCTCTG CC 462 

[0051] 

E$JJS% : 1 4 
m.fiV>&Z : 8 7 

r-jKo>*-: 

lajJfOSIjS : c D N A to genomic RNA (PreCore insert) 

ATGCAACTTT TTCACCTCTG CCTAATCATC TCATGTTCAT GTCCTACTGT TCAAGCCTCC 60 
AAGCTGTGCC TTGGGTGGCT TI6GGGC 67 

. [00521 

gffl&k- : 1 5 

i£2F4<9«£ : 3 5 7 

mv®. ■ -*« 

BLFkomm. : c D N A to genomic RNA (PreS1 insert) 

ATGGGA66TT GGTCTTCCAA ACCTC6ACAA GGCATGGGGA CGAATCTTTC TGTTCCCAAT 60 
CCICTGGGAT TTTTTCCC6A TCACCAGTTG GACCCT6CGT TCGGAGCCAA CICAAACAAT 720 
CCAGATTGGG ACTTCAACCC CAACAAGGAT CACTG6CCAG AGGCAAATCA GGTA6GAGCG 160 
GGAGCATTCG GGCCAGGGTT CACCCCACCA CACGGCGGTC TTTT66G6TG GA6CCCTCAG 240 
QCTCAGGGCA TATTGACCAC AGTGCCAGCA GCGCCTCCTC CTGCCTCCAC CAATC6GCAG 300 
TCAGGAAGAC AGCCTACTCC CATCTCTCCA CCTCTAAGAG ACAGTCATCC TCAGGCC 357 

[0053] 
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" ' mm*? ■■ 1 6 

MfflVh&Z : 1 6 5 

wmm. -im 

i£?JS9S$S : c D N A to genomic RNA (PreS2 insert) 

ATGCA6TGGA ,^TCMCCAC_AjnCCM^A GCTCTGCTAG ATCCCAG AGT G AG6GG CCTA 60 

TATTTTCCTG CTGGTGGCTC CAGTTCCGGA ACAGTAAACC CTGTTCCGAC TACTGCCTCA 120 
CCCATATC6T CAATCTTCTC GAGGACTGGG GACCCTGCAC AGAAC 165 

[00541 

8tflJ«D^S : 2 6 1 

IiI5iJtf>S3S : g e n o m i c DNA 

§^ 

ATGGATATCA ATGCTTCTAG AGCCTTAGCC AATGTGTATG ATCTACCAGA TGATTTCTTT 60 
CCAAAAATAG ATGATCTTGT TAGAGATGCT AAAGACGCTT TAGACGGTTA TTGGAAATCA 120 
GATTCAATAA A6AAACATGT TITGATTGCA ACTCACTTTG 7GGATCTTAT TGAAGACTTC IflO 
TGGCAGACTA CACAGGGCAT GCATGAAATA GCCGAATCCT TAAGAGCTGT TATACCTCCC 240 
ACTACTACTC CTGTTCCACC G 261 

[00551 

msm^ •■ 1 8 

. RjyoJES : 4 1 1 

sMoa : mi 

fgMZ>W& rgenomic DNA 

WM 

379 

GCTCATTTGA AAGCTTATGC AAAAATTAAC GAGGAATCAC T6GATAGGGC IAG6AGATT6 60 

CTTTGGTG6C ATTACAACTG TTTACTGT66 GGAGAAGCTC AAGTTACIAA CrATATTTCT 120 

CGCTTGC6TA CTTGGTTAIC AACTCCTGAG A A AT A TAG AG GTAGAGATGC CCCGACCATT 160 

GAAGCAATCA CTAGACCAAT CCATGTGGCT CA6GGA66CA GAAAAACAAC TACG6GTACT 240 

AGAAAACCTC GTGGACTCGA ACCTAGAAGA AGAAAAGTTA AAACCACAGT TGTCTATGGG 300 

A6AAGACGTT CAAAGTCCCG GGAAAGGAGA GCCCCTACAC CCCAAC6TGC G6GCTCCCCT 360 

CTCCCACGTA GTTCGAGCAG CCACCATAGA TCTCCCTCGC CTAGGAAATA A 411 



[Translation done.] 
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(57) ism] 
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[fun *moM£m&mt, uro • • «s 

^HBc S£K#Sfc HHB etfi#t»4El6ttft*UftVi 




as. 

[»*«2] fc^aAa^^^BSff^-f^x 

©37K®JSeTilSE?lll~2 6 l#i|p|3 7 9~7 
8 9SS«S^f^-ttTffifflU 

i e«©»&aaH. 

[§!#S3] b Mfft9<fA*S&T j8*BaUF*f ■YA' 
X © e toMfiepT * 5 1 * ft 2 taft©Bl£a 

So 

[»#«5] b MFD* 1 ? -f^XfigT tfBUff&'MH- 

x©^W3r«iHae?-c**»*fliSfcB2E«© 

X©^WS 1 JtSjefiTT*5»*^ 1 Sfc«2i2«<0 

K-saait. 

X©7]/S 2 fcJIUifi? TifeSitJRS 1 *fctt 2 8B8© 

Bteaas. 

rttct hff^^'f^x»eF*aisix&tB*ttAae? 
sttfiaaHRaas. 

IW*a9] ^*BgffF#CK»X©n7iiiiIS£? 
*Sffim~2 6 l#tW3 7 9~7 8 9#£»3i^ 

8 E«©^ijsaessjg^. 

[»#B1 0] b MF^^-T^X»G^*tBSfF^f < 
;tX© e iaKfifi^rfciS^JB 8 Xtt 9 !3«©ffiISa 

asuafe 

UMtflll] b MHfc*f;iaaeW«BSH ! **'f 
© x -V * 5 H#« 8 X tt 9 £*©0iiga a « 

[»3jfcS12] b MF&tf-f ^Xfi^P^BSffF^^-f 

^x©^un 7ae^T*5a*« 8 x\t 9 &*©tta 

;kX©7WS lSUSJfiG^T*2>K**8X»9l2«© 

jKJsaasusii. 

[»#su 4] b h!t&<y'()i>mte?mm%v-i 

*X©7US 2ftJia£?-?a*6t#«8Xtt9£*© 

RssaaiBfij*. 

mxmis] »*«iav>U7iae©«^aa!SSffl 



(2) ^¥7-2 5 2 3 0 0 

[0 0 0 1] 

jr9?BgiFft*<f*X (KT TDHBVJ 
37ttJS (KT fDHB cttJSj 
S) Jtfirf £MtfgSK**-£fflK rtllCb NFHfc 
9 -f ^X a&7 LTfftS b fcffl*SS Affle^ £1S 

10 ±«maic*Au. ^nssgss-raiensiissaaf? 
©a^ ss£.xf9t&umo%m. mmznztxfzMG 

[0 0 0 2] 
[fi«S©8ffi] 

rnictt. >m ;kx ■£©«>©&#« Lfcfc®, "M-fcx 

©-SBffiifcfSttSm tflBLfcfcffl. •MJVXttH© 
-«©73yKEJtJ£RfflUfcSl£'^F. SSfctt 

a? •?'T^xfie^©a*»Afl:*«s3#feaaR#!4t* 

[0 0 0 3] 

i^Lfctfs. £^x*©%©**©8j&£#£«« 
a ©£Kt>*££ftnfcv>cta<»ffi3nT 

[0004] 

tncafu ^-fji/xjBe^&Siauajsfif-icie^ 
*. cns»sa-a-THjfiL&ifi*-«^WKJSsaHs 

•5tt"blC^ttCOV>T©^«t>ffiV»©'C, 8*©«l 

^t*t^Etr»ofc. aeic tof*a©»ss:ff-3it 

«^ttt. ^S^Jt«!M/hS*ttli©i:fr»C«S^li 
[0 0 0 5] 

bKBSSFiftf'rJi'X (£IT THBVj iUSt*) 3 
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#M¥7-2 5 2 300 



3 



4 



*H«pte*iBr*ii3WT#» *o*aan&HBctt ASBStu **u*^F:/^v-fcffl^TDHB 

■tttayaaKiott^tt^t^u *»MrPfi* vtwaeFsaenBgjs ckt tpcrj mm 

^fco^je^T*^y^p-^;i/ift#&fijffltfcJB!i«* to o 1 1] 

tr*ct*«Rr«fcft5. £ti&®c jo *»wcj8a^*^-tbTftfflT*DHBvi±, its 

T©^^^-^(O#A©IS0aj!eit^itTfi : 3iT& ^*±0»JMrn&DNA^/PXT*D* 19 8 0 

ftC&ttftl&ftTWS. ^fcMaBonSKioTiftShft (Mason, 

[0 00 6] W. S. etal. Journal of Virol 

i&miffikv&sttzmm] ogy. 3 6). 

&>±<D£5\Z* HBcjKB»^«V*Jfte^©^^ DHBVH |ffliS:*fc**»l©«t'r*jiSl'Ct hHB 

-»AtBbT©iitt«^tL,T«nfc4*tt*^rr* vwmiu ^^H^y^UHft^^x (whv) , 

w % i/^bfchHBcttRae^ettflH/fc^Ktta ftu^m^/ux (gshv) ^thHBvt^^ic 

0, thHBcttlB^oXXSJStt&fc&ft^SaBe DNAjfUEGHaffiHttB, mUMr®^ ;PXT&S 

: P«Sa6Jt*37tt : F*S»C«a'r*Jltfc±0, « khHBV, WHV, GSHVtt«5:fc6 0<-7 0X<D 

tcmfc%zmmz> n £#i*tt&«8*sii$8"r * c * b v Bt h h b vcau-c 4 o %&rF<Dttm& 

[0 0 0 7] *«WlCfflVi-537M«tt* tSHBV, WHV, GS 

ra&flCT«fc*09HU HVdU 8 3-1 8 8«©73/«*>6*li«SnT^a 

kh*fct4khtS£Xtt**rrSHBclft ©fctfU DHBVTtt2 6 2jB0)7Sy«*&fe«. 

HS%^ftftO»Kfc'bf«ffl^lBai»^S6H«a»0 [0 0 12] 

HKBf3S&E*^3B*, DHBcttIR«JkhHBcttH JO *«Mte*^rtt, DHBV**JVXCD3 7in*»ftT' 

hHB c m&&?\Z\timLf3i^&&?mm%*Z 94JlrM37iMMttbLTimaMl~2S 1 
DHBc&m%ite?$:M^ZZ.t\Z&^T± 3 7 9-7 8 9#0t>0tf«#*LK ffi^ll-2 6 

EiWK:ai/&**ft»^»eKt»S'r*J:t«m« l#<OCTSrE^JS^l 7IC, £SE?IJ3 7 9-7 8 9# 

[0008] fc*DEWfc»#*o&t>©t>**n*. 

*^*ttA*6, *J8W#«. DHBctali(££^<B* [0 0 13] 

B«**«0£D, CO««fCkhHBeRK»^ fceftfcJMMft^fcNc o I, EcoRK Sal 

khHBVxfie^ khHBV^37fflfi^ kh I, Ps t I ®fHBRH«Tffl.SL&«, F** 

HBV^S lttlRJtfi?, fchHBV:/WS2SUKt 40 ^^5pT c 9 9 A0Nc o K E c oR I «tt 

e^«©a^©»*JteF*#AU lISLfctt^lfci ^tfSa II, Pst UtttHAU DHBcOl 

ttJtfi* SfMU &flfttl£*A • fg3t£ttT#fcD - 8 77 SSSt&mt 12 7-2 6375 7«E*1£# 

HBcttHfi:**afiT«a±0a«Kd«aH, tt*> U 8 8-1 2 675/®E#J£*V>T, ±E«tt»» 

tffc*©WK5?ife *cktf*©*Jfflfc«T**W*aaE ICEcoRI, Sac I, Kpn I, Sma I, Bam 

Lfc. HhXbal, Sail OfBR»*att*6a* vjp 

[0009] y*rn-->y«tt*3rr4»a^^-pKA2 1 5 

£*&3 7 6#g*T(7)iSMmT©ffW««^«Oi^ [0 0 14] 

fcfc0£^ts<oa^r*So khHBv^ftttiaafi^ftttft^-fv-ftw 

[0010] 50 V»TJMU EcoRI^StfCSa 1 I OWKB*T? 
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5 

^^-pKY21 SOEcoRIt^liSal I CDfflfE 

c » a l x&m»&=mm <om* * * - 

[00 15] 

thHBVO«a«fi?il/Ttt, e*fflOMS\ xl 
[0016] 

ftsnfc»a^*^-«» (Mci 06 

1) IC&fc#;lo/£A&Th7>X7*-AU ImM 

AlltllU U^-Ajffll, fiffiftjfflSl/T 
SSL, OftttR PEGSMB, e/amil4EI^ 23 

[00 17] 
[00 18] 

ecular Cloning, A Laborato 
ry Manual f£2IK>*Cold Sprin 
g Harbor Laboratory Press 
1 9 8 9 g«<&m Sfc&fct^TttN a t u r e 2_ 
9 1 503-506, 1981, J. Virol. M 
ethods, i 5 1-7 0, 1 9 86, Gene 
4 6 135-141, 1986, Proc. Nat 
1. Acad. Scl. USA 8 0 1, 1 9 8 23* 

[0019] 

So 

[0020] 

0*8, flAtfCytotechnology, 3, 1 
3 3, 1 9 9 0E«O*ttt*i;Tff5Ci:jWTe*. 59 



4MW7-2 5 2 3 00 

[0 0 2 1] 

tt«fc tt*tt»&ftft£ftJIU ««u msges 
«v>fcx>ir-f a-*a/ • v;i^>h -7^fe-fJS 

<KT TELISAj iCAOff'iJliJa^ 
[0 0 2 2] 

[0 0 23] 

MM] 

IWoT, #38§JItf>«£gaBtt;, DHBcIfilJ; 

D*«37iiwa#iu *©*frswfc«*.tfHB 
voeKKae^, xae^, :/i/37ttWMrF, y 
i^si«B»fi?» yi/S2Kjs«e^^teo«A]S 

[0024] 

Be^*3-M"*«fi*tt, thHVcSS^n- 

P8&/&£tTSga«T**fc8&, 73yW0HO*« 
»««H-T*0, d©&»K»Jltt©»^HBel(URft 

(wets* aa5#»icjiix^f^T*ofc. 

T, bhHBc«#tttfilSttft*L&^DHBcifUR 
[0 0 2 5] 

eidMi) 

DHBc/t HHBVafiWia^ 
(1) khHBej^ilfc^tf)*£ 
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7 

mam s %£zf6 omm*tt&*v =f*# w-^ h 

^D-MbHBV DNA (pND 

R2 6 0) %®mtvr\ibHBvmfc*mmn s 

14)5^2 34 7 %m<Dm%$:$to thHBe ftffXfi 

?om*n?it. sufSBMs (ecord k 

T»«U It£gfiK&SK**-T**pYA2 1 5 
<OE c o R I *ttfc#Al/Tt hHB e jKK»£gfig 
&§H?*-pYA2 9 6ftftM£Ui: (01 a) o 
[0026] 

(2) Mh7USim&&?<Dm 

^7^fY-^K ^D-MbHBV DNA (pND 
R 2 6 0) ftllFfflil/tfc hHB V»eTSSBE5«2 8 
4 8*6 3 2 0 4#fffl<Z)£#ft#ttb: h:?VS lttSCfi 
^«WMftfrr>&. JMMft. SdifiSMSEcoRIfcct; 

S a 1 I fcTOSU M£gaH38SK£*-T*S 
pYA2 1 50>Ec oR I^tfSa 1 Ig&ffifcUfAU 
Tth^lxS I«-&gaf?f)S£^*-pYA3 0 1ft 
ffrSLfc (Sib), 
[0 0 2 7] 

(3) tf>HBx®fc?<D«£ 

F^^V-ft/HK ^D->ftHBV DNA (pN 
DR2 6 0) *mmtLX\lhHBVm&ttXRm 
3 7 4*6 1 8 3 5#HOfi«6^trb hHBxfi£^ 
om«fr ofc. «m MUMiE c o R I *5£tf S 

a i ncTjsau *~t**py 

A 2 1 50EcoRI^tfSa 1 I gg&tcff Al/tk 
h H B x S£g&® ? *-pYA299 ftffr* U 

& (01 c) • 
[00283 

(4) hhHBV^W37ffle?CO«^ 

P^-fV-ftfflK ^D->ftHBV DNA (pN 
DR2 6 0) ft»S£LTthHBVaft?£SEJU 
8 1 4*6 1 9 0 O#IB0flMtft^&fc hHB 

^<tt;sa i uct«»u »£gaH5S«K£*-T? 

ab-5pYA2I50EcoRI c&JctfS a 1 I BSftfcif 
AbTtrhHBV^knTSl^geH^S^^^^pY 
A2 9 7ftffr$L'fc (mid) . ) 

(5) khr/l^tUttfi&O^ 
^O-XfcHBV DNA (pNDR2 6 0) £ftfi£ 
UTfc hHB VafiTflONe9l3 2 0 5*6 1 5 4#W 

t hHB v^^nyJtfi^JMftff^ 
fc. i«MftmBtf «£ c o R I *5cfctf S a 1 I \ZTWM 
U ffl£geHS^#*-T<fc*pYA2 1 5<DEc 
oR IfcitfSa 1 I&ftKjfALTthHBV^S 

2||«eH»a^^-pYA2 9 8*#*l/«: (0 
1 e) . 



(5) ttHPF7-2 5 2 3 00 

8 

WfSS^^ttB oehringer Mannhei mtfc 
(P*S0 > NEBft (7*U#) . XHttOM 
ft, DNAUtf-if, 7*7r^-i?«^ffliaaO'bco 
ftjfl^fc. 

[0 0 29] 

eitt«i2) 

DHBc/t hHB VM^geSO^S <bfi?» 
**«in?»6nfc»S^^*-pYA2 9 6, pYA 
301, pYA2 9 9pYA2 9 7, **W*pYA2 
i0 9 8 ft*B8®MC 10 6 1 (Stratagenet 
7*U#) C»AU ^01OO#0 
l:lft«rU>8«ift (NB«i, #0Hfc¥*t) £&LT 
2-3ttlB»*U IPTG (Novatt) ftlmMffi 

R$Lfc- tt**Tlfc MTU U V^-Affigftfro 
£. »J ^-Afflffltt, 5 0mM»3-X, 1 OmM 

EDTA, 25mM Tr i s-HCl (pH8. 
0), U^-A4mg/ml (±^LWt : L y s 
ozyme, Egg wh i t e) fi&&fti8SStf>ift 1 
a? 0«FJDA, BaU *»fc3 0»*|lLfc*, 10. 0 
0 0 r pmfcT2 0»W*&»«Lfc. ftbftfM. «C 
m®\Z2% NP40, ImM PMSF, 0. 1%N 
aNa 1 OmM Tris-HCl (pH8. 0), 
ImM EDTAft 1 OfgfiiDA, -foAW&WL 

/to 

[00 30] 

-toll. DNase (B oehringer Mann 
he imaS:DNas e I, Gr ade I I) ft* 

30 S«$-frDNAft«»fb^:o 10, OOOrpm, 2 0 
»W©«ib»(rcj«ift»&«, ImM EDTAOg 

flrttftifti o^airaA, jB«^fflabfec jg^^att 

Branson Sonic Power Co. OS 
onifier model 350 ftfflK M i c r 
o tip, tH*7, du ty 50%^*ft(CT5^ra 
mmbtc. 1 0, 0 0 0 r pm03&#ftft2 0 

»nwfv^ #snfc±n«cft©DNa s eiagufc±« 
Ha»ft^ &\zi o%tfvx?u>trvzi-mm 

40 ftffK 50mMTr is-HCl (pH 7. 5), 
0. 9XNaCK ImM PMSF, 0. UNaN 
s ««*fcJ6*l/fc^ 6 0XS/a«P7mK 40%*> 
attlOmlftSJRU Beckmann SW28D 
-^-•R 2 6, 0 0 0 rpm> 4t:iCTl 6^f(fflS4> 

[0 0 3 1] 

DHBc/thHBej5»^gea©iiJS«fSttft, ^CO 
59 §a<0ftt hHBett^*^«fiifc:hHBcfii^ftaffl 
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(6) 



-252300 



10 



LfcgSglCDHB c/b hHB eMGm&nZRfcZK 
»*«ll/&*«o»khHBett**fciait 
hHBcffift££jS3iifco ftbhHBefifl^UT* 
/£D-:f;WK#9 0 4 (a) , 9 0 5 (b) „ C7 1 
-1703S&, tftehHBctt#fcLT*/£n-:f 
;HrE#3 10 5 (a) , 3 12 0 (3) 0 2S£ffll> 

(20/ig/ml - PBS) £ini*T&*£ 

jK£gassi§«5 o ti i *io*aaKT iw 10 

EJSS-frfc. 0. 05%Tween20SttfPBS * 



* (U>KM£9ft**> fcTft»U HRPWIbfc 

**y^n-^*tt#*JDAl OP 
9 2 nmtf)«)tfi£8l£L&o 

[0 0 3 2] 

^ d £*«*WB bit. 

[0 0 3 3] 







i 

492nm«l*S ' 

i 


t hHBe (a) 
t hHBc (a) 
b bHBc (0) 
t hHBcC7t-17 
t NHBcC71-17 


thHBe (b) 
bhHBc (0) 
hhHBcC71-17 
hhHBe (b) 
bhHBcC71-17 


■ 

>2. 0 1 
0. 00 5 1 
0. 0 5 ! 

>2. 0 I 
0- 279 ; 

1 



[0034] 
0Qfi^4) 

DHBc/b hHBxBt^geS^^TttT rp-x 
M£388gaR* SDS-#»J7i>UJkr3 Hm^McSi 
/t>H*«0IBU illlfll. 4*b&17kD«aR 
*ftJItl/T»&ty^n-^ttft9 1 5 3, 9 1 9 5(7 
OCJIfrfe. 

D H B c / b h H B rfV^X 7M£gaRfc:o UTttH B 
c <Z)*5^~>£ 1 #a £ 1 

e-C5, Pre-C14*«ktf*;i^yhfcTfP*b 

DHBc/bhHB^I/S 1 B£g6HfcOVvri*&l£ 
(«[SK5«2 8 4 8-3 2 0 4fcfflS-r*75 

0 6 £Da n e&^£fc#LT#6n&* / # D-^;P 

$1*6 8 7 0fcffl^T»Bl/fc. 

DHB c/b hHB^kS 2St&ga»lrP^Tfcj: ; E/ 

ISA+yh (*S#a»j»ftftW5£Bfait) ^ffifflb 
TttBLfc. 

*<z>te£, v»rhoi»&aaii'bbhHBVfc**i'* 



[0 0 3 5] 

DHBc/bhHBe»£ga«£/BVrt\ b hJfaffl* 
(DHB e«#**0±5fcl/T«teLftu 
9 6 ftT-f * D^l/- h<D&£x;nc@ffl£i0*/ £ D 
-^Si*9 0 4 (2 0jig/ml - PBS) £JllAT 
K^^-frm DHBc/khHBe»^ga»^5 
0 m l fcto*a»teTie«R*;S*fc. 0o 0 5*T 
w e e n 2 0 S^tfP B S (U >Kg«£3I£ife!K) 
Tft#U lM^^tt2MWg*^trPBSTl 0 0 

ftfc^fjufcb hm 5 o m i ftwni/safcr imm 

h I gGttflttflUaU Siller lftWRfcSitm 

OPDStoAT4 9 2nm0K*S$iBSb^o ttH» 
Stt©ffiB<Dfcd6miEOHB egt^SISfflE IA^h 
KA-XHBeAg/AbE I Aj , fcStflCHBe 
ft#»fifflPHA*y h r^-feMiBeAg/Abj 

b hmhmudhb emmm&Lft. 

£OD4 9 2£0. 5£Lfc£#, §E£0*y h<hf^ 

[0 0 36] 
[^2] 
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i; Kttmm t #t * Mssassa z z. t ■» 
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(9) 

15 

KFJflfiS : 2 9 
ftfiJflS : t£68 

SyjOSIS genomic DNA 
E*l 

AACCC ATGG A TATCAATGCT TCTAGAGCC 

CO 0 3 9] 

E?iJ#^ : 2 
ffi«*)** : 2 9 

e?«j*)S! : msi 

EM^S^: genomic DNA 
jBiI:r*7HBV 

C A AG A ATTC C GGTGG AAC AG GAGTAGTAG 

[0040] 

EM** : 3 

EJiJ*)** : 2 9 

Eyij^s : tm 

Efll^SJB rgenomic DNA 

EJtf 

CAAGTCGACG CTCATTTGAA AGCTTATGC 

[004 1] 

E?iJ#^ : 4 
EJ'J^fiS : 2 9 
Bfl** : ft® 

E5'J^>S5S : genomic DNA 
&SB:^/?HBV 

Efl 

A ACCTGC AGT TATTTCCTAG GCGAGGGAG 

[0042] 



#§§¥7-2 5 2 3 0 0 

16 
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(10) 

17 

E?0## : 5 
E?lJO£3 : 2 7 

IMAljl: genomic DNA 
fijg: t f-HBV 

AACG AATTC A TGCAACTTTT TCACCTA 

[0 04 3] 

K*JS^ : 6 

m\<n&% : 3 0 

EPJ^S : Mi! 

hXais- : (ft* 

Wli: genomic DNA 

fiffi: thHBV 

E5"J 

AACGA ATTCA ACAACAGTAG TTTCCGGAAG 

[0 044] 

E?IS# : 7 
E?>I«0*S : 3 0 
KJ9WS : ffiR 

UfllOSiJB :genomic DNA 
fi®: t hHBV 

ACGAATTCAT GGGAGGTTGG TCTTCCAAAC 

[0 04 5] 

EfiJS# : 8 
K?40£$ : 2 9 

iiJiJtfJfUS : g e n o m i c DNA 
IBM: hhHBV 

mi 

AACGTCGACG GCCTGAGG AT GACTGTCTC 

[0046] 



#B8¥7-2 52 3 0 0 

18 
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(11) 

19 

mm : 9 
aftOft* : 2 7 

s^ii^s : an 

EW^SIS :genomic DNA 
: h hHBV 

KM 

C A AG AATTC A TGGCTGCTCG GGTGTGC 

[0047] 

Itf'i#f : 1 0 
ffi?tftf>*$ : 2 8 

mnm : as 

ffi^J^SUS : genomic DNA 

seas : b h H B V 
KM 

CAAGTCGACG GCAGAGGTGA AAAAGTTG 

[0048] 

S?4S^ : 1 1 
fidJ»«*S : 2 7 

ffi?I^8a:genomic DNA 
SB®: t NHBV 

A AC GTC G AC G CCCCAAAGCC ACCCAAG 

[0049] 



ftffl¥7-2 5 2 30 0 

20 
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(12) &M¥7-2 5 2 3 0 0 

21 22 

WM<n^ : 5 3 4 

mm : m 

IHfflfliftB : cDNA to genomic RNA (H&e insert) 

ATGCAACTTT TTCACCTCTG CCTAATCATC TCATGT TCAT GTCCTACTGT TCAAGCCTCC 60 

AAGCTGTGCC TTGGGTGGCT TTGGGGCATG GACATTGACC CGTATAAAGA ATTTGGAGCT 120 

TCTGTGGA6T TACTCTCTTT TTTGCCTTCT GACTTCTTTC CTTCTATTCG AGATCTCCTC 180 

GACACCGCCT CTGCTCTGTA TCGGGAGGCC TTAGAGTCTC CGGAACATTG TTCACCTCAC 240 

CATACAGCAC TCAGGCAAGC TATTCTGTGT TGGGGTGAGT TGATGAATCT GGCCACCTGG 300 

GTGGGAAGTA ATTTGGAAGA CCCAGCATCC AGGGAATTAG TAGTCAGCTA TGTCAATGTT 360 

AATATGGGCC TAAAAATCAG ACAACTATTG TGGTTTCACA TTTCCTGTCT TACTTTTGGA 420 

AGAGAAACTG TTCTTGAGTA TTTGGTATCT TTTGGAGTGT GGATTCGCAC TCCTCCAGCT 430 
TACAGACCAC CAAATGCCCC TATCTTATCA ACACTTCCGG AAACTACTGT TGTT 534 

[0 0 5 0] 

ffi#J## : 1 3 
WJft<r>&% : 4 6 2 

%m : -*« 

: c D N A to genomic RNA (H&x insert) 

ATGGCTGCTC GGGTGTGCTG CCAACTGGAT CCTTCGCGGG ACGTCCTTTG TCTACGTCCC 60 
GTCGGCGCTG AATCCCGCGG ACGACCCGTC TCGGGGCCGT TTGGGGCTCT ATCGTCCCCT 120 
TCTTCATCTG CCGTTCCGGC CGACCACGGG GCGCACCTCT CTTTACGCGG TCTCCCCGTC 180 
TGTGCCTTCT CATCTGCCGG ACC6TGTGCA CTTCGCTTCA CCTCTGCACG TCGCATGGAG 240 
ACCACCGTGA ACGCCCACCA GGTCTTGCCC AAGGTCTTAC ATAAGAGGAC TCTTGGACTC 300 
TCATCAATGI CAACGACCGA CCTTGAGGCA TACTTCAAAG ACTGTTTGTT TAAGGACTGG 360 
GAGGAGTTGG GGGAGGAGAT TAGGTTAAAG GTCTTTGTAC TAGGAGGDTG TAGGCATAAA 420 
TTGGTCTGTT CACCAGCACC ATGCAACTTT TTCACCTCTG CC 462 

[0 05 1] 

I2?J#^ : 1 4 
: 8 7 

m\*m : 
mm : -#« 

S94^>m:cDNA to genomic RNA (PreCore insert) 

ATGCAACTTT TTCACCTCTG CCTAATCATC TCATGTTCAT GTCCTACTGT TCAAGCCTCC 60 
AAGCTGTGCC TTGGGTGGCT TT6GGGC 87 

[0 0 5 2] 
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(13) #$¥7-2 5 2 3 0 0 

23 24 

wm% : 1 5 

miCO&Z : 3 5 7 

e*w>s : fftt 

: -*« 

S?«J^S3R:cDNA to genomic RNA (PreSI insert) 

ATGGGAGGTT GGTCTTCCAA ACCTC6ACAA GGCATGGGGA CGAATCTTTC TGTTCCCAAT 60 
CCTCTGGGAT TTTTTCCCGA TCACCAGTTG GACCCTGCGT TCGGAGCCAA CTCAAACAAT 120 
CCAGATTGGG ACTTCAACCC CAACAAGGAT CACTGGCCAG AGGCAAATCA GGTAGGAGCG 180 
GGAGCATTCG 6GCCAGGGTT CACCCCACCA CACGGCGGTC TTTTGGGGTG GAGCCC7CAG 240 
GCTCAGGGCA TATTGACCAC AGTGCCAGCA GCGCCTCCTC CTGCCTCCAC CAATCGGCAG 300 
TCAGGAAGAC AGCCTACTCC CATCTCTCCA CCTCTAAGAG ACAGTCATCC TCAGGCC 357 

[0 0 5 3] 

E?'J## : 1 6 
E?IC0^5 : 1 6 5 

Emm : m 

mm : 

EW0>SJB:cDNA to genomic RNA (PreS2 insert) 

ATGCAGTGGA ACTCCACCAC ATTCCACCAA GCTCTGCTAG ATCCCAGAGT GAGGGGCCTA 60 
TATTTTCCTG CTGGTGGCTC CAGTTCCGGA ACAGTAAACC CTGTTCCGAC TACTGCCTCA 120 
CCCATATCGT CAATCTTCTC GAGGACTGGG GACCCTGCAC AGAAC 165 

[0 0 5 4] 

E59*# : 1 7 
BMto&i : 2 6 1 

SMtoffll : S e nom i c DNA 

ATGGATATCA ATGCTTCTAG AGCCTTAGCC AATGTGTATG ATCTACCAGA TGAFTTCTTT 60 
CCAAAAATAG ATGATCTTGT TAGAGATGCT AAAGACGCTT TAGACGGTTA TTGGAAATCA 120 
GATTCAATAA AGAAACATGT TTTGATTGCA ACTCACTTTG TGGATCTTAT TGAAGACTTC 160 
TGGCAGACTA CACAGGGCAT GCATGAAATA GCCGAATCCT TAAGAGCTGT TATACCTCCC 240 
ACTACTACTC CTGTTCCACC G 261 

[0 0 5 5] 
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(14) 



-252300 



25 

Efl*9 : 1 8 

: 4 1 1 

SMftfflSl ' genomic 
jSX: y y 7 H B V 



26 



DNA 



379 

GCTCATTTGA 
CTTT6GTGGC 
CGCTTGCGTA 
GAAGCAATCA 
AGAAAACCTC 
AGAAGACGTT 
CTCCCACGTA 



AAGCTTATGC 
ATTACAACTG 
CTTGGTTArC 
CTAGACCAAT 
GTGGACTCGA 
CAAAGTCCCG 
GTTCGAGCAG 



AAAAATTAAC 
TTTACTGTGG 
AACTCCTGAG 
CCATGTGGCT 
ACCTAGAAGA 
GGAAAGGAGA 
CCACCATAGA 



a) HBefflEtt^tffALfcXa 
^£*-pYA2 9 6, b) r/I/SlSWfcfi^fcJfA 
bfc&§t^*-pYA3 0 1, c) HBxtaKSe^ 
£#ADfcfSS^*-pYA2 9 9, d) 7H37« 



GAGGAATCAC TGGATAGGGC TAGGAGATTG 60 

GGAGAAGCTC AAGTTACFAA CFATATTTCT 120 

AAATATAGAG GTAGAGATGC CCCGACCATT 1A0 

CAGGGAGGCA GAAAAACAAC TACGGGTACT 240 

AGAAAAGTTA AAACCACAGT TGTCTATGGG 3M 

GCCCCTACAC CCCAACGTGC GGGCTCCCCT 360 
TCTCCCTCGC CTAGGAAATA A 411 

K«e?*#AUfc»»'<**-pYA2 9 7, e) 7 
20 l/S2Jtm3tfi^}fALfc»S^^^-pYA2 9 8 

HB V«te^©BA#T»«fc*ttk hHB V»fc^ 



[an 



IBIJ 



a) pYA2* 



b) P YA301 



c) pYA299 



d) pYA297 



e) pYA298 



pTtc99A 



pTtcWA 



pTic99A 



pTK99A 



261 



DHBc 87m -BP 



HBcAg i?8u 



1814 



2347 



2L 



BLGTRGSSftVD- DHBc I36n 



J86 



U 



DHBc 87m 



m 5337 1 ' 



DHBc 87m 



■EF-j HBi 154u 
TO 



221 



VD 



99A | 



.2 



DHBc 87m 



■BP 



1814 19tt 



IS? 

23 



TO 



DHBc Ittu 



VD 



DHBc 136m 



1 



pTic99A 



J6J 



DHBc 87m |sF ykS 2 55M 
gg ifl 



vdIi 



786 



DHBc 136aa 



(si) int. ci. 8 mmn jfmm$n fi fe^g^@3f 

C12N 15/09 ZNA 
GO IN 33/569 L 
33/576 B 
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